By comparing two subsequent human tumor stages we previously described calcyclin as a new potential melanoma associated neoplastic progression marker positively linked with metastasis. In this study the calcyclin expression levels in a representative panel of human melanoma cell lines were correlated with the occurrence of DNase I hypersensitive (DH) regions and potential enhancer elements in a 6 kb genomic fragment spanning the human calcyclin gene. Examination of the chromatin structure of the transcription unit revealed no qualitative differences in DH sites within the panel of tested human melanoma cells, but especially the sequences around the transcription start site and a 1.5 kb upstream region appeared more accessible to the nuclease in frequently (BLM, MV3) as compared to poorly (530, 1F6) metastasizing cells. The genomic fragments that harbor one or more DH sites were subjected to functional analysis by luciferase reporter gene assays. Thus, an enhancer element was detected between 361 and 167 bp upstream of the transcription start site. This enhancer displayed equal activating potential (2-3 fold) both in weakly and in frequently metastasizing cells and was apparently recognized by transcription factors present in both types of human melanoma cell lines. We. conclude that, in addition to a slight amplification of the encoding gene, the elevated calcyclin mRNA levels are only reflected in a selectively increased accessibility of the chromatin structure to DNasel in metastasizing melanoma cells Calcyclin is a small calcium-binding protein (10.5 kD) belonging to the SI00 family containing two calcium-binding structures, the so called EF hands. It was identified as a differentially expressed mRNA in serum-stimulated and quiescent fibro blasts [1, 2] and was originally isolated from Gr specific temperature sensitive mutants of baby Syrian hamster kidney cells [3] .
Secondly, aberrant expression of calcyclin was reported for human myeloid leukemias [1] , and overexpression was found to occur in thick melanomas as compared to thin ones [7] and in raj-transformed metastatic NIH/3T3 cells [8] . Finally, the calcyclin protein was reported to associate with other proteins. Murphy et al. [9] isolated calcyclin as a prolactin receptor associated molecule. Interactions in a calcium-dependent manner were reported for several members of the annexin family, among which annexin II, VI, and XI [10, 11, 12] . Associations with glyceraldehyde-3-phosphate dehydrogenase [12] , and sialic acid [13] were also described. By applying the differential hybridization technique to two subsequent stages of melanocytic tumor progression to identify new progression markers for human cutaneous melanoma, several differentially expressed clones were isolated, one of which appeared to be coding for calcyclin [14] . The expression of calcyclin was at least ten times elevated in the highly metastatic human cell lines BLM and MV3 as compared to the poorly metas tatic cell lines 530 and 1F6 (see Figure 1A ). Correspondingly, a slight amplification of the calcyclin gene in the highly metastatic cell lines was reported although this could not directly account for the differences at the RNA level [14] , The present study was undertaken to gain more insight in the regulation of the human calcyclin gene. With this purpose, we examined the expression profile in a number of human tissues and analyzed flanking sequences of the calcyclin promoter for enhancer activity in a panel of human melanoma cell lines with different metastatic behavior.
MATERIALS AND METHODS
Melanoma cell lines. Human melanoma cell lines MV3, BLM, 530, and 1F6 [15, 16] were grown as monolayers on Dulbecco's modified Eagle's medium (Gibco Laboratories, Grand Island, New York) supplemented with 10% fetal calf serum (Gibco Laboratories), glutamine (2 mM), penicillin G (100 units/ml), streptomycin (100 /xg/ml), and pyruvate (1 mM). Within this panel of cell lines, 1F6 and 530 represent the poorly metastasizing cell lines, with a metastasis frequency of less than 10% three months after subcutaneous inoculation into nude mice. The cell lines BLM and MV3 represent the highly metastatic phenotype, with over 50% metastasis frequency.
Isolation and analysis of RNA. Total cellular RNA was isolated using the lithium-urea procedure as described by Auffray and Rougeon [17] . Ten micrograms of total RNA were glyoxylated [18] , size fractionated on 1% agarose gels, and transferred to Hybond N-plus filters (Amersham, England). Hybridization was performed according to Church and Gilbert [19] with the addition of 0.1 mg denatured herring sperm DNA/ml of hybridization mixture. To confirm that equal amounts of RNA were loaded in each lane, the blots were hybridized afterwards to a 28S ribosomal probe.
Mapping of DNase I hypersensitive sites. Nuclear isolations, DNase 1 digestions and chromosomal DNA purifications were all performed as described by Dirks et al. [20] . Purified DNA (100 ¡xg samples) was digested to completion with £a?Rl (Gibco Laboratories), purified by phenol and chloroform extractions, precipitated, and dissolved in TE (10 mM Tris-HCl pH 8.0, 1 mM EDTA). DNA samples (50 \xg) were electrophoresed in vertical 1 % agarose gels (6 mm thick) and transferred to Hybond N-plus filters. The H indlll fragments of phage lambda (400 ng/lane) and the HaeIII fragments of phage <jf>X174 (200 ng/lane) were added to each sample as internal molecular size marker. DNA was hybridized overnight in 0.75 M NaCl, 75 mM sodium citrate, 0.1% SDS, 0.1% Ficoll, 0.1% BSA, 0.1% polyvinylpyrrolidine, 100 /¿g/ml denatured herring sperm DNA at 68°C with 32P-labeled DNA probes. Filters were washed at 68°C in 15 mM NaCl, 1.5 mM sodium citrate, 0.1% SDS and exposed to Kodak X-Omat AR-5 films.
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